Membranoproliferative Glomerulonephritis in a Horse
A. WALDVOGEL, P. WILD, and CH. WECMANN Glomerular disease leading to renal failure is rare in horses [5] and there are only a few reports dealing with the ultrastructure of such lesions [ I , 2, 81. In the present study, clinical, postmortem, light-and electron microscopic observations of a membranoproliferative glomerulonephritis in a horse are reported.
A yearling colt of the Wurttemberg breed had a history of neonatal joint disorder from which it had recovered completely. Two months before admission, the colt became ill again with a general loss of condition with anorexia, emaciation, and progressive ataxia of the hindlegs. In addition, subcutaneous edema in the lower jaw, the abdomen, and in the hindlegs distal to the hock joint was evident.
Hematological examination revealed a relative neutrophilia and lymphopenia (70% and 25%. respectively, of 7320 white blood cells). Biochemical findings included severe azotemia (255 mmol urea/L), hypoproteinemia (58 g/L), hyponatremia (129 mmol Na/L) and hyperkalemia (5.9 mmol K/L). The urine was acid (pH: 5.0) and of abnormally low specific gravity (1.013). It contained a small quantity of protein, a few erythrocytes, leukocytes, epithelial cells, and a few hyaline cylinders.
On postmortem examination, the subcutaneous edema was verified. Large ulcers in the squamous gastric mucosa adjacent to the margo plicatus, verminous mesenteric arteritis, and obvious mineralization of the endocardium in both atria and in the left ventricle were additional alterations. The kidneys were pale tan, and the surface and the cut section were slightly granulated. Light microscopic examination revealed changes in all glomeruli. The glomerular tuft was arranged in a lobular pattern and crescents were formed frequently by the parietal epithelium. In sections treated by methenamine silver impregantion, there was mesangial proliferation and sclerosis, synechiae, and double contour aspect of the glomerular basement membrane ( fig. I ). Around the glomeruli distinct collagen formation occurred. Further, tubular atrophy, dilated tubules lined by flattened or regenerative epithelum, and intratubular neutrophilic and proteinaceous casts were present. In the interstitiurn there was focal sclerosis, partly combined with infiltration of lymphocytes and plasma cells.
Electron microscopy of the glomeruli revealed a thickening of the lamina rara interna which contained flocculent material ( fig. 2, 3) . The podocytes often contained numerous phagolysosomes ( fig. 2 ). Their foot processes were fused ( fig. 2, 3) , and the mesangial matrix was increased. Granular deposits of immunoglobulin G were demonstrated within the glomerular tuft by direct immunofluorescence on deparafinized sections treated with pronase [4]. It was, however, not possible to distinguish whether the deposits were confined to the mesangium or whether they also were distributed on glomerular basement membranes. These results were compared with the classification of glomerulopathies in animals [7] .
The three fundamental alterations (thickening of the lamina rara interna, the proliferation and sclerosis of mesangial cells, and the presence of immunoglobulin G in the glomeruli) led to the diagnosis of a late stage of a diffuse membranoproliferative glomerulonephritis.
The etiology of membranoproliferative glomerulonephritis is not clear. In man, this disorder is preceded by nonstreptococcal upper respiratory tract infections in about one quarter of the patients, and occasionally it is associated with a wide variety of morbid conditions [6] .
In horses, studies on the etiology of glomerulonephritis are reported. They deal with equine infectious anemia, where lesions resembling a membranoproliferative glomerulonephritis are described [2], and streptococcal infections, where an intracapillary glomerulonephritis was observed [ 31. The latter corresponds to poststreptococcal glomerulonephritis in man [6] . In the pathogenesis of such lesions, antigen-antibody complexes are important [2,61.
In the history of this case, no infectious disease was recorded other than the neonatal joint disorder. Postmortem examination revealed no indications for respiratory tract infection or any serious condition other than renal disease. The only active infectious process was the verminous arteritis. Thus, the etiology of this glomerular lesion remains unclear. Testicular hypoplasia described in goats is of two types. The more common occurs in genetically female goats which are homozygous for the gene for polledness [ 5 ] . The karyotype of the goats is normal female [6], but the phenotype varies from pseudohermaphrodites which appear externally female to an extreme male phenotype which includes small descended testes that are bilaterally symmetric [5, 61. These testes are half normal size and contain cysts three to five mm in diameter near the head of the epididymis. No sperm are present in the epididymis or testis, but cells resembling spermatogonia are present in small, rudimentary seminiferous tubules [6] . The genetically male goats homozygous for the gene for polledness usually develop sperm granulomas in the heads of the epididymides [6].
The second, less commonly reported type of testicular hypoplasia in goats is unilateral and has been described in goats from unspecified breeds in India [3]. Only two cases in 1,000 slaughtered bucks were found, and in each case only the right testis was involved [3] . Spermatogenesis was observed histologically in the affected testes, but only progressed up to the formation of spermatocytes.
A single case of a third type of hypoplasia has been described that is bilateral. The testes
